Various techniques including cold snare polypectomy and endoscopic mucosal resection are used for the removal of small colorectal polyps. Specimens of resected polyps are prepared in pathology laboratories and analyzed to make a pathological diagnosis. However, reports on how different resection methods influence the pathological diagnosis are limited. This article discusses the problems associated with the failure of polyp retrieval and fragmentation of small specimens during collection and the effects of certain parameters on the pathological diagnosis, particularly with regard to surgical margins. In the future, although pathologists are expected to encounter problems as a result of minor findings that are not clinically problematic, relatively rare cases such as submucosal invasion by a small carcinoma should not be overlooked.
INTRODUCTION
V ARIOUS METHODS OF removing polyps, such as cold forceps polypectomy, cold snare polypectomy (CSP), hot snare polypectomy, and endoscopic mucosal resection (EMR), have been adequately discussed in terms of their advantages and disadvantages. 1, 2 Published studies have addressed challenges faced by endoscopists during the routine resection of colonic polyps less than 10 mm in size. [3] [4] [5] Specimens of resected polyps are prepared in pathology laboratories and analyzed to make a pathological diagnosis. However, reports on how different resection methods affect the pathological diagnosis are limited. 6 This article aimed to outline the problems associated with providing a pathological diagnosis of small lesions that are less than 10 mm in size.
PROBLEMS AT THE TIME SMALL LESIONS ARE SUBMITTED TO PATHOLOGY LABORATORIES
F OR A POLYP to be accurately diagnosed pathologically, it is necessary for specimens to be properly submitted to pathology laboratories. However, adequate specimen collection is challenging for polyps that are smaller than 10 mm in size, and an accurate pathological diagnosis cannot be made for specimens that have been incorrectly retrieved. As we could not find any published article in English that addressed this problem, we analyzed data obtained from our hospital. We retrieved data on 2223 colorectal lesions of 906 patients who had undergone one or more endoscopic procedures at our hospital between April 2015 and March 2016. We excluded flat-type lesions, lesions that were 10 mm or larger in size, and lesions for which size was not recorded. As a result, we used data from 1398 resected polyps. Of these, 109 had been resected by CSP and 1289 by EMR. However, as polyp retrieval failed in eight resections carried out by cold polypectomy and in three carried out by EMR, a pathological diagnosis could not be made in these cases (Table 1) . We found that the polyp retrieval failure rate was higher for polyps resected by CSP than for those resected by EMR. Endoscopists should be aware that polyp retrieval failure can occur at low frequencies during small polyp retrieval. This would be particularly relevant in the future if the frequency of retrieving small lesions increases as a result of the adoption of the "clean colon method." [7] [8] [9] Additionally, despite adequate specimen collection, they are not always submitted en bloc to pathology laboratories. Analysis of our data indicated that approximately 12% of lesions were collected in fragments (multipiece specimens), irrespective of whether resection was carried out by CSP or EMR (Table 2) , implying comparable fragmentation rates between CSP and EMR.
DIFFERENCES IN THE PATHOLOGICAL DIAGNOSIS AS A RESULT OF THE RESECTION PROCEDURE
T HE RESECTION PROCEDURE used affects the pathological diagnosis. The rate of unclear margins differs when using CSP or EMR; unclear margins are more commonly observed using CSP. In our data, 35.6% of margins observed using CSP were histologically described as unknown surgical margins, whereas the corresponding value using EMR was only 10.1%. The reason why the stump of the polyp is unknown is primarily explained by two factors: inability to confirm the stump on the prepared slide and submission of the polyp as a multipiece specimen. The former is the major reason why there is a difference in unclear margin rates using CSP and EMR. We will now individually address these problems.
Inability to confirm the stump on the prepared slide Using EMR, traces of cauterization can be seen during sample processing, and if the portion that has turned white is used as a guide and cut, the actual margins can be evaluated (Fig. 1a) . In contrast, even with CSP without cauterization, the surgical margin can sometimes be identified (Fig. 1b) , but it becomes difficult to macroscopically identify the actual margin as size decreases (Fig. 1c) . It may be easier for hot snare polypectomy (HSP) with cauterization than CSP to evaluate the actual margins. However, regardless of the presence or absence of cauterization, polypectomy tends to be difficult to evaluate the submucosa compared to EMR. Lee et al. have reported that CSP tended to insufficiently harvest the submucosal layer and that the proportion of samples in which the submucosa was retrieved was only one of 59 (2%). 10 These results suggest that mucosal evaluation and vertical stump retrieval are more challenging using CSP than using EMR.
Submission of the polyp as a multipiece specimen
It should be noted that polyps can become fragmented during collection in approximately 12% of cases. Polyps can become fragmented during the retrieval of lesions even using EMR, in which case the surgical margin becomes unclear, similar to that observed using CSP. In our data, the rate of unclear margins after fragmentation was as high as 38.4% even after using EMR, and this rate was comparable to that using CSP (Table 3) . Another important technical problem with polyps less than 10 mm in size is the extent to which unknown or positive margins pose a concern. Currently, there are a certain number of cases in which the margin cannot be adequately evaluated, despite appropriate pathological diagnostic procedures being followed. In our practice, all cases with histologically unclear margins were deemed to have clinically negative margins, and subsequent residual cancer or recurrence was not observed in these cases. A finding of "unknown histological margin" is rarely significant unless the mucosal stump of a carcinoma or the deep stump of a submucosal invasive carcinoma is unknown. Thus, an accurate endoscopic prediction and retrieval of the carcinoma component and its submucosal invasion are very important.
CAN THE PATHOLOGICAL DIAGNOSIS OF SMALL POLYPS BE OMITTED?
T HE CLINICAL COURSE and management of small colonic lesions are not significantly affected if a part of the pathological diagnosis remains unknown, and an inability to accurately identify the stump is not considered problematic. However, submucosal invasion by the lesion should not be omitted. Essentially, colonic polyps less than 10 mm in size have a low malignancy rate, and the malignancy rate of diminutive polyps that are less than 5 mm in size is considered to be extremely low. [11] [12] [13] [14] Thus, the "Resect and Discard" method might be appropriate under such conditions. 15, 16 However, in our study, although there was only one case of a submucosal invasive carcinoma that was 5 mm in size (EMR group), the deep margin was found to be positive in this case. Although the occurrence of diminutive T1 tumors is very infrequent, 17, 18 it has been emphasized in the past that the risk of lymph node metastasis does not depend on the size of the lesion, 19, 20 implying that its clinical significance should not be disregarded without carrying out the necessary histological examination of such small polyps.
SUPPLY OF AND DEMAND FOR PATHOLOGISTS
W ITH THE POPULARIZATION of the clean colon method, diminutive polyps are currently being removed much more frequently than in the past, which is problematic in terms of the number of pathologists available for diagnosing the polyps. In any case, the pathological diagnosis of small polyps continues to remain challenging for pathologists worldwide. In our study that was conducted at a single facility for one year only, the number of patients who underwent some kind of treatment for colorectal polyps exceeded 900, and this number can be expected to double in the immediate future with the ongoing trend in the use of the clean colon method. Therefore, it is easy to forecast that pathologists will be under increasing demand to accommodate this need for their services.
CONCLUSIONS

D
IFFERENCES IN THE pathological diagnosis made using endoscopic procedures are less likely to affect the clinical significance. However, in lesions with a high probability of submucosal invasion, it is necessary to reliably extract the submucosal layer using EMR or other similar procedures to accurately evaluate the vertical stump, as the height of the vertical stump cannot be adequately assessed using CSP. With the popularization of the clean colon method, diminutive polyps are being removed much more frequently than in the past, which poses a problem regarding the number of pathologists available for diagnosing these polyps. Pathologists are expected to be busy with minor findings that are not clinically problematic. Further, it is expected that the pathological diagnosis will be incomplete in some cases as a result of incomplete collection or fragmentation during polyp retrieval. It is also important to pay sufficient attention to rare and extremely small malignancies that can threaten a patient's life. Therefore, we believe that a closer cooperation between endoscopists and pathologists will be needed to address and overcome these problems.
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